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ABSTRACT 

Diclidurus species are rare in inventories due to the difficulty in capturing them using traditional 
methods. Here, we present the first record of the genus Diclidurus in the Atlantic Forest of Alagoas 
state, northeastern Brazil, documented by video and photographs by a local citizen. Although this 
new record does not extend the geographic distribution of this genus, it confirms its presence in this 
region, highlighting the relevance of this area for further studies on bats and the role of citizens in 
increasing biodiversity knowledge. 


Keywords: bat occurrence, citizen science, natural history, Northeastern Brazil, species distribution 


RESUMO - Primeiro registo do morcego-fantasma Diclidurus (Chiroptera, Emballonuridae) na 
Mata Atlantica do Estado de Alagoas, Brasil. As espécies de Diclidurus s4o raras em inventarios 
devido a dificuldade em as capturar utilizando métodos tradicionais. Aqui, apresentamos o primeiro 
registo do género Diclidurus na Mata Atlantica do estado de Alagoas, nordeste do Brasil, documentado 
por video e fotografias por um cidadAo local. Este novo registro, embora nao expanda a distribuicao 
geografica do género, confirma a sua presenca nessa regifo e destaca a relevancia desta area para 
novos estudos sobre morcegos, enquanto ilustra 0 papel do cidad4o leigo no aumento do conhecimento 
sobre a biodiversidade. 


Palavras-chave: ciéncia cidada, distribuicfo de espécies, histéria natural, Nordeste do Brasil, 
ocorréncia de morcego 


Ghost bats (genus Diclidurus Wied-Neuwied, 1820) take their name from their con- 
spicuous white fur (Ceballos & Medellin 1988; Jones & Hood 1993), and range from 
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western Mexico to Central and South America, reaching north and eastern Brazil 
(Hood & Gardner 2008). The genus includes four species, Diclidurus albus Wied-Neu- 
wied, 1820, D. ingens Hernandez-Camacho, 1955, D. Isabella (Thomas, 1920), and D. 
scutatus Peters, 1869. 

Diclidurus species are insectivorous bats with fast flight ability that forage at high 
heights in the forest canopy, open areas or above water courses, as well as in urban ar- 
eas (Sodré & Uieda 2006; Escobedo & Velazco 2012). These characteristics make this 
taxon uncommon in inventories carried out with the use of traditional ground-level 
mist nets to capture bats (Garbino et al. 2013). Diclidurus albus, for example, has only 
38 documented occurrences in the literature, with the other species being even rarer, 
with 20 (D. scutatus) or fewer (D. ingens and D. isabella) records (Dalponte & Aguiar 
2009; Garbino et al. 2013; Novaes et al. 2017; Vela-Ulian et al. 2020). 

For hundreds of years, farmers, hunters, hobbyist naturalists, traditional popula- 
tions, and other non-academic observers have collected information on the biotic en- 
vironment and their organisms, such as plants, fungi, invertebrates (including polli- 
nating insects), fish, amphibians, reptiles, and birds (Miller-Rushing et al. 2012; Kob- 
ori et al. 2016). In recent years, projects and initiatives have been created to promote 
the sharing about biodiversity information, such as iNaturalist (www.inaturalist.org) 
and Wikiaves (www.wikiaves.com.br) platforms. Also, field relationships established 
between researchers and local citizens are a great source for data sharing. This type 
of data has been incorporated by researchers and have contributed to increase our 
understanding on biodiversity (Warren et al. 2001; Miller-Rushing & Primack, 2008; 
Theobald et al. 2015), including the uncovering of novel species (Winterton 2020; 
Rosa et al. 2022), as well as the detection of rare species (Wilson et al. 2020; Mesaglio 
et al. 2021). The present study reports the first occurrence of the ghost bat Diclidurus 
in the Atlantic Forest of Alagoas state, made by a local citizen. 

André dos Santos, an employee of the Usina Coruripe responsible for monitoring 
reforested areas and accompanying researchers during field surveys in Coruripe for- 
est fragments. Santos has extensive field experience in the region, being able to eas- 
ily recognize different animals and plants, and actively collaborating in researches 
conducted in the area. On February 20th, 2023, Santos spotted a bat with white fur 
resting around seven meters high in the forest canopy (latitude -10.102928; longi- 
tude -36.280337) at 10:38 a.m., and captured images of it on photographs and video 
recording (Fig. 1; Video S1). Posteriorly, he contacted the authors via messages to 
carry out the proper identification of the recorded specimen. 

The ghost bat was recorded at the Mutum de Alagoas I RPPN (Reserva Particular 
do Patrimonio Natural - “Private Reserve of Natural Heritage”), which together with 
two other RPPNs (Mutum de Alagoas II and Afranio Menezes) comprise an Atlantic 
Forest continuum of 544.97 ha, as part of the private property of the Usina Coru- 
ripe, the largest company in the sugar and ethanol sector in North/Northeast Bra- 
zil. Usina Coruripe presents a high commitment to local sustainable development, 
allocating about 17,000 ha of native forest fragments for preservation, of which 
9,000 ha (53%) have already been implemented as RPPNs (Relatoério de Sustent- 
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abilidade Safra 2021/2022). The three fragments (Mutum de Alagoas I and II, and 
Afranio Menezes) were recently proposed as high priority areas for conservation and 
maintenance of the endemic biodiversity of the region (M. Beltrao, personal com- 
munication). Their present vegetation is characterized by ombrophilous forest with 
different successional stages (primary and secondary forest patches) and includes 
species from Myrtaceae, Clusiaceae, and Arecaceae families, such as Psidium cattleia- 
num (Araca-rosa) and Garcinia gardneriana (Bacupari) (Machado et al. 2012), Han- 
droathus cristatus (Ipé-amarelo) and Euterpe oleracea (Acai) (A. dos Santos, personal 
communication). At the time of the reported sighting, the surrounding sugar cane 
plantation had recently been planted, and it was at the initial stage of growth (A. dos 
Santos, personal communication). 

We reviewed the records of Diclidurus in the Atlantic Forest in three online data- 
bases (Web of Science, Google Scholar, ScienceDirect) using the following keywords: 
“Diclidurus” AND “Atlantic Forest” OR “Mata Atlantica”. This search included scientific 
papers, book chapters, and in monographs, dissertations, and theses, which were 
considered if supported by voucher specimens with coordinates. 

We found only eight records of Diclidurus specimens for the entire Atlantic Forest, 
with six records based on vouchers deposited in scientific collections, one voucher 
apparently lost, and one based ona captured and released specimen (Table 1; Fig. 2C). 
For the Pernambuco Endemism Center (PEC), only two previous records were found: 
one from Pernambuco (Guerra 2007), located 202 km to the north (vouchered), and 
another from Paraiba state (Ferreira et al. 2013, not vouchered), located 377 km 
north from the present record. The third northeastern record, from Bahia state, is 
from approximately 647 km south of the present record. Barbosa Leal et al. (2022: 
supplementary material) cite a record of Diclidurus sp. for an area of Caatinga in the 
municipality of Piranhas, state of Alagoas. However, the authors do not mention this 
record in the state list of species or throughout the text, which led us to classify this 
record as doubtful, not considering it here. 

Recently, the PEC has been the subject of several studies on its persisting biodiver- 
sity (Lima et al. 2020; Ramos et al. 2021), particularly in the Alagoas state, including 
descriptions of new species (Junior et al. 2020; Dos Santos et al. 2022; Dubeux et al. 
2022). Bats are considered the most diverse group in the PEC, representing 53% of 
its mammalian fauna (Feij6 et al. 2023), and the one in which most new species have 
been described in the last years (Vilar et al. 2015; Nunes et al. 2018). This tenden- 
cy will probably continue to increase, since Alagoas state preserves areas with high 
sampling relevance for the group (Carvalho et al. 2021). 

According to a review conducted by Barbosa Leal et al. (2022), the Alagoas state, 
including Caatinga and Atlantic Forest biomes, presents 66 bat species belonging to 
40 genera and eight families. However, these authors point out that bat richness may 
be biased due to the almost exclusive use of mist net sampling, which could under- 
estimate the diversity of aerial insectivores (Silva & Bernard 2017), as is the case for 
species of the genus Diclidurus. 

Diclidurus species are morphologically similar externally, and their identification 
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from photographs is not possible (Hood & Gardner 2008). Diclidurus albus and D. 
scutatus are the most similar species of the genus, basically differing in some mea- 
surements, such as forearm length (less than 60 mm in D. scutatus and between 60 
and 70 mm in D. albus) and length of maxillary toothrow (less than 7 mm in D. scu- 
tatus and more than 7 mm in D. albus), and qualitative skull characters (presence 
of large palatine fenestra in D. scutatus, absent in D. albus) (Hood & Gardner 2008). 
Thus, the species identity of records based on unvouchered material cannot be con- 
firmed, but based on the geographic distribution and nearby records, it is expected 
and plausible that the species recorded here is Diclidurus albus (Fig. 2A). 

Ghost bats are solitary, and all field observations indicate the use of palm tree 
leaves as roost during the day (Bonaccorso 2019). However, the current record is the 
first of a Diclidurus individual roosting in a non-palm tree, indicating the use of other 
resources for roost. 

Although the present note does not extend the distribution of Diclidurus species, 
it adds information on the natural history of an elusive bat genus. Despite no citizen 
science program is formally implemented in the region, the present study reinforces 
the importance of public participation in scientific research, increasing the support 
for basic and applied science (Theobald et al. 2015). Indeed, even singular records 
collected by citizens (as the one provided here) can catalyze further discoveries and 
important conservation efforts (Mesaglio et al. 2021; Lewanzik et al. 2022). 


Figure 1. Photograph of a live specimen and the zoom of the ghost bat Diclidurus spotted resting in a forest 


canopy. 
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Figure 2. A) IUCN distribution for D. albus (Lim et al. 2016); B) IUCN distribution for D. scutatus (Sampaio et al. 
2016); C) Records of D. albus (circle), D. scutatus (triangle) and the new record for Coruripe, Alagoas (red star) 
in the Atlantic Forest (biome limits by Olson et al. 2001). For a description of the localities numbers in the map, 
see Table 1. 
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Table 1. Locality records for the genus Diclidurus in the Atlantic Forest, listing vouchers associated with each 
record. Acronyms indicate the Brazilian states: SP - SAo Paulo; ES - Espirito Santo; BA - Bahia; PE - Pernambuco; 
PB - Paraiba; AL - Alagoas. 


Map Taxa Latitude/ State Municipality Source Voucher 


Longitude 

1 Diclidurus scutatus -23.533822; SP Sao Paulo Sodré & Uieda (2006) MZUSP 32344 
-46.617119 

Z Diclidurus albus -20.102987; ES Santa Ruschi (1953) CMBML 28 
-40.529556 Leopodina (probably lost, see 

Vela-Ulian et al. 
2020) 

3 Diclidurus albus -18.894926; ES Sooterama Damasio et al. (2021); UFES-MAM 2780 
-39.742602 Vela-Ulian et al. (2021) 

4 Diclidurus albus -15.650463; BA Canavieiras Hood & Gardner (2008) ZMB 4478 
-38.950366 (holotype) 

5 Diclidurus albus -14.967125; BA Buerarema Vaz (2005) MN (10995 and 
-39.233701 11189) 

6 Diclidurus albus -14.786012; BA Itabuna Faria et al. (2006) CMARF 2102 
-39.280645 

7 Diclidurus albus -8.664029; PE Recife Guerra (2007) UFPE 371 
-34.881432 

8 Diclidurus albus -6.805353; PB Rio Tinto Ferreira et al. (2013) No voucher 
-35.083638 

9 Diclidurus sp. -10.102928; AL Coruripe This study No voucher 
-36.280337 
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SUPPLEMENTARY ONLINE MATERIAL 


Video S1. A specimen of the genus Diclidurus was recorded resting in a canopy tree 
at Coruripe, Alagoas state, northeastern Brazil. 
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